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1
METHOD OF RECORDING AND REPLAYING
VIDEO DATA, AND DISPLAY DEVICE USING
THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This applicationis a U.S. National Stage Application under
35 U.S.C. 0371 of PCT Application No. PCT/KR2010/
007514, filed Oct. 29, 2010, which claims priority to U.S.
Provisional Application No. 61/259,651, filed Nov. 10, 2009.

TECHNICAL FIELD

The present disclosure relates to a method of recording
video data, a method of replaying a video data, and a display
device using the same.

BACKGROUND ART

Recently, while providing of digital broadcasting is widely
being expanded, a Personal Video Recording (PVR) function
or a Digital Video Recording (DVR) function replacing the
existing Video Tape Recorder (VIR) function is being
applied to display devices.

A Personal Video Recorder (PVR) is a personal digital
video recorder that records information in a hard disk and
replays the information. Unlike a Video Cassette Recorder
(VCR) that stores a video signal in a magnetic tape, the PVR
is a new conceptual digital recorder that records information
in a hard disk and replays the information.

Personal video recorders may record a broadcasting pro-
gram of a certain duration according to a capacity through a
hard disk drive that is built in a set-top box or the body of a
television (TV), even without a VCR.

The fundamental function of each of PVRs has no a large
difference with respect to the existing VCRs in that it stores a
program sent from a broadcasting station and then replays the
stored program. However, the each PVR has a difference with
respect to the existing VCRs in that it records information in
a hard disk, replays the recorded information in the same file
replay scheme of that of computers, and includes a Central
Processing Unit (CPU) for replay, a memory chip storing
software and a large-capacity hard disk storing an Operating
System (OS).

DISCLOSURE OF INVENTION
Technical Problem

TVs having a DVR function may perform record while
replaying Three-Dimensional (3D) video. In viewing of the
3D video, setting of the TVs is required to be suitable for a
video format. Even when recorded 3D video is again
replayed, it is inconvenient to again perform setting of the
TVs based on a video format.

Solution to Problem

Embodiments provide a method of recording video data, a
method of replaying a video data and a display device using
the same, which set a video format when replaying 3D video
without separate setting.

In one embodiment, a method of recording video data in a
display device includes: receiving and storing video data
provided from the outside; determining whether the received
video data is Three-Dimensional (3D) video data; setting a
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video format for replaying the 3D video data when the
received video data is the 3D video data; and storing a video
type of the 3D video data and the set video format.

In another embodiment, a method of replaying video data
in a display device includes: receiving a replay request signal
for recorded video data; determining a video type of the video
data in response to the replay request signal; determining
whether a video format for replaying Three-Dimensional
(3D) video data is stored in header information of the 3D
video data, when the video type of the video data is the 3D
video data; and replaying the 3D video data according to the
stored video format, when the video format is stored.

In further another embodiment, a display device includes:
a receiver receiving video data provided from the outside; a
controller determining whether the received video data is
Three-Dimensional (3D) video data, and setting a video for-
mat for replaying the 3D video data when the received video
data is the 3D video data; a storage unit storing the video data,
the video format which is set by the controller, and a video
type of the 3D video data; and a display unit outputting the
video data.

In still further another embodiment, a video bit stream
structure includes: a header region including information on
a video type of video data, and video format information for
replaying Three-Dimensional (3D) video data when the video
type is the 3D video data; and a payload region recording the
3D video data which is replayed according to the video format
information.

In much further another embodiment, the method of recod-
ing video data and the method of replaying video data are
implemented as a computer-readable recording medium stor-
ing a program for executing the methods in the computer.

The details of one or more embodiments are set forth in the
accompanying drawings and the description below. Other
features will be apparent from the description and drawings,
and from the claims.

Advantageous Effects of Invention

According to an embodiment, as described above, by visu-
ally displaying information on 3D broadcasting at a time
when 3D broadcasting is practically applied in the future, the
display device provides service that allows a user to easily
recognize whether a stored program is 3D video data, thereby
maximizing the user’s convenience.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram illustrating a structure of a
display device of recording a broadcasting program, accord-
ing to an embodiment.

FIG. 2 is a flowchart illustrating an operation method in a
display device of recording video data, according to an
embodiment.

FIG. 3 is a diagram illustrating field information which is
used to record and replay 3D video data, according to an
embodiment.

FIG. 4 is a diagram illustrating examples of a video format
which is set for replaying 3D video data, according to an
embodiment.

FIG. 51is adiagram showing arecord list which is generated
in a method of recording video data, according to an embodi-
ment.

FIG. 6 is a diagram showing another example of a record
list which is generated in a method of recording video data
according to an embodiment.
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FIG. 7 is a flowchart illustrating an operation method in a
display device of recording video data, according to an
embodiment.

FIGS. 8 and 9 are diagrams illustrating an example of
popup screen which is provided when replaying video data in
a method of replaying video data according to an embodi-
ment.

BEST MODE FOR CARRYING OUT THE
INVENTION

Hereinafter, a broadcasting reception method and appara-
tus according to embodiments will be described in detail with
reference to the accompanying drawings.

FIG. 1 is a block diagram illustrating a structure of a
display device of recording a broadcasting program, accord-
ing to an embodiment.

As illustrated in FIG. 1, a display device according to an
embodiment includes a receiver 100, a video processor 110, a
display unit 120, a command reception unit 130, a storage unit
140, a thumbnail image extraction unit 150, and a controller
160.

The receiver 100 receives the broadcasting program of a
channel that is selected by a user, among broadcasting pro-
grams provided from the outside. The received broadcasting
program may include Two-Dimensional (2D) video data and
3D video data.

That is, a digital broadcasting signal is transmitted in a
transport stream type that is packaged by time-division mul-
tiplexing a video signal, an audio signal and additional data.

The receiver 100 receives a broadcasting signal, which is
transmitted from the outside, through an antenna. The
receiver 100 may include a tuner that tunes a broadcasting
signal having a frequency band which corresponds to a tuning
control signal according to the tuning control signal of the
controller 160 to be described below, a demodulator that
outputs the tuned broadcasting signal of a specific channel in
a transport stream type through a Vestigial SideBand (VSB)
demodulation operation and an error correction operation,
and a de-multiplexer that divides the received broadcasting
signal into a video signal, an audio signal and all kinds of
additional data and outputs the divided signals and data in a
bit stream type.

Herein, the additional data is information associated with
the broadcasting program, and may include Program and
System Information Protocol (PSIP) information of an
Advanced Television System Committee (ATSC) system,
and System Information (SI) of a Digital Video Broadcasting
(DVB) system.

Video data outputted through the receiver 100 is processed
by the video processor 110 and is displayed on the display
unit 120.

At this point, the video processor 110 includes an MPEG-2
decoder, and a scaler that changes video data to be suitable for
a vertical frequency, a resolution and a screen rate that are
based on the output standard of the display unit 120.

Herein, the display unit 120 may be applied to various
types of display modules such as Digital Light Processing
(DLP), Liquid Crystal Display (LCD) and Plasma Display
Panel (PDP).

An audio signal is processed by an audio processor (not
shown) and outputted through a speaker. The audio processor
may include an AC-3 decoder.

The command reception unit 130 receives a command
inputted from a user. That is, the command reception unit 130
receives a request command inputted from the user and trans-
fers the received command to the controller 160 to be
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4

described below. Herein, the command reception unit 130
may be configured with an infrared receiver that receives an
infrared signal inputted through a remote controller (not
shown).

The storage unit 140 stores a broadcasting program
received by the receiver 100, i.e., video data, audio data and
additional data. At this point, the storage operation may
include reserved record that is performed at a time set by a
user, immediate record and a time-shift operation. Also, the
storage unit 140 may be configured with a Hard Disk Drive
(HDD) that is a large-capacity storage medium.

The storage unit 140 may store the video type of stored
video data, and moreover, when the stored video data is 3D
video data, the storage unit 140 may store a video format for
replaying the 3D video data together.

The thumbnail image extraction unit 150 extracts a thumb-
nail image for video data that is included in a broadcasting
program stored in the storage unit 140. Herein, when the
video data included in the broadcasting program is 3D video
data, the thumbnail image may be a still image extracted from
the 3D video data.

Herein, the thumbnail image may be generated based on
the video type and the set video format stored in the storage
unit 140. The thumbnail image may be stored in the storage
unit 140.

The controller 160 controls the overall operation of the
display device.

Particularly, the controller 160 performs control for a
broadcasting program received through the receiver 100 to be
stored in the storage unit 140 according to a user command
that is transferred through the command reception unit 130.
The controller 160 determines whether the video data of the
stored broadcasting program is 3D video data, and when the
received video data is the 3D video data, the controller 160
allows a video format for replaying the 3D video data to be
set.

The controller 160 may perform control for the set video
format and the video type of the received video data to be
stored in the storage unit 140.

When the controller 160 receives areplay request signal for
video data that has been recorded through the command
reception unit 130, it analyzes the header information of the
video data to extract the video type and video format of the
video data according to the replay request signal, and per-
forms control so as to output the video data stored in the
storage unit 140 to the display unit 120 according to the
extracted video format.

When the received video data is the 3D video data, the
controller 160 allows a thumbnail image for the 3D video data
to be generated.

That is, if a broadcasting program is stored, the display
device extracts and stores a thumbnail image for the stored
broadcasting program in order to easily detect a replay posi-
tion upon replay of the stored broadcasting program. Also,
when the stored broadcasting program includes 3D video
data, the display device additionally generates and stores a
thumbnail image for the 3D video data.

In an embodiment, therefore, when the recorded broadcast-
ing program includes 3D video data besides the generated
thumbnail image, the display device generates a thumbnail
image for the 3D video data based on a stored video type and
a set video format, and thus it can allow a user to check the
format information of the stored broadcasting program on the
basis of the thumbnail image.

The controller 160 performs control for the generated
thumbnail image to be included in a record progress state bar
or a record list and displayed.
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Hereinafter, an operation method in the above-described
display device of recording video data according to an
embodiment will be described in more detail with reference
to the accompanying drawings.

FIG. 2 is a flowchart illustrating an operation method in a
display device of recording video data, according to an
embodiment. That is, FIG. 2 is a flowchart for describing an
operation method in a display device by stages.

Referring to FIG. 2, when a user command for requesting
record that is transferred through the command reception unit
130 is inputted, the controller 160 receives a broadcasting
program received through the receiver 100, i.e., video data,
audio data and additional data and stores the received broad-
casting program in the storage unit 140 according to the user
command in operation S210.

The controller 160 determines whether the video data
included in the stored broadcasting program is 3D video data
in operation S220. When the video data is the 3D video data
as the determined result, the controller 160 stores informa-
tion, indicating that the video type of the video data is a 3D
video type, in the storage unit 140 in operation S230. Herein,
determining whether the video data is the 3D video data is
performed through the determination of the controller 160,
and the controller 160 may store video type information.
Also, determining whether the video data is the 3D video data
is performed through the determination of the user, and the
video type information may be directly stored according to
the user’s input command.

When the received video data is 3D video data, the con-
troller 160 sets a video format for replaying the 3D video data
in operation S240, and it stores the set video format in the
storage unit 140 in operation S250. Herein, the video format
may be one of a side by side format, a top/down format, an
interlaced format, a frame sequential format and a checker
board format, and its detailed description will be made below.

Herein, the video type and the set video format are stored in
a specific field of the video data. This will be described in
more detail with reference to FIG. 3.

FIG. 3 is a diagram illustrating field information which is
used to record and replay 3D video data, according to an
embodiment.

Referring to a portion (a) of FIG. 3, the basic structure of a
packet is shown. A transport stream packet is a packet that is
fundamentally composed of a header 310 region and a pay-
load 320 corresponding to the body of raw data to be trans-
mitted and has a fixed length of 188 bytes.

Referring to a portion (a) of FIG. 3, an adaptation field 311
is included in the header region 310. An original adaptation
field is a part that accommodates additional information on
each stream and null data being a stuffing byte, depending on
the case.

In an embodiment, the video type information and the set
video format information may be recorded in the adaptation
field 311 of the header region 310. 3D video data is recorded
in the payload 320.

Referring to a portion (a) of FIG. 3, the adaptation field 311
may be optionally added to the heard region 310. The video
type information and the set video format information may be
recorded in the adaptation field 311.

Herein, a video format for replaying 3D video data will be
described below in detail with reference to FIG. 4.

FIG. 4 is a diagram illustrating examples of a video format
which is set for replaying 3D video data, according to an
embodiment.

Referring to FIG. 4, as three-dimensional images, there are
a stereo (or stereoscopic) image based on two points and a
multi-point image based on three points.
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The stereo image denote a pair of left and right images that
are obtained by photographing the same subject with a left
camera and a right camera that are separated by a certain
distance. The multi-point image denotes three or more images
that are obtained by photographing the same subject with
three or more cameras having a certain distance or angle.

As transport formats of the stereo image, there are a single
video stream format and a multimedia stream format. In an
embodiment, the single video stream format will be described
below.

As the single video stream format, there are a side by side
format of a portion (a) of FIG. 4, a top/down format of a
portion (b) of FIG. 4, an interlaced format of a portion (c) of
FIG. 4, a frame sequential format of a portion (d) of FIG. 4
and a checker board format of a portion (e) of FIG. 4.

The side by side format of a portion (a) of FIG. 4 corre-
sponds to a case that %2 sub-samples a left image L and aright
image R in a horizontal direction, respectively disposes the
sampled left and right images [L and R in the left and the right,
and thus generates one stereo image.

The top/down format of a portion (b) of FIG. 4 corresponds
to a case that /2 sub-samples a left image L and a right image
R in a vertical direction, respectively disposes the sampled
left and right images [ and R in an upper portion and a lower
portion, and thus generates one stereo image.

The interlaced format of a portion (¢) of FIG. 4 corresponds
to a case that /2 sub-samples a left image L and a right image
R in a vertical direction, alternately disposes the pixel of the
left image L. and the pixel of the right image R per line, and
thus generates a stereo image, or a case that %2 sub-samples a
left image L and a right image R in a horizontal direction,
alternately disposes the pixel of the sampled left image . and
the pixel of the sampled right image R by one pixel, and thus
generates a stereo image.

The frame sequential format of a portion (d) of FIG. 4
corresponds to a case that alternately disposes a left image L.
and a right image R as one frame without sub-sampling the
images L. and R, and thus generates a stereo image.

The checker board format of a portion (e) of FIG. 4 corre-
sponds to a case that respectively /2 sub-samples a left image
L and a right image R in a vertical direction and a horizontal
direction, alternately disposes the pixel of the sampled left
image L and the pixel of the sampled right image R by one
pixel, and thus generates a stereo image.

To again provide on a description of FIG. 2, the controller
160 stores the video format that has been set in operation
S250, generates a thumbnail image of the 3D video data
stored in the storage unit 140 based on the video type and the
video format in operation S260, and stores the generated
thumbnail image in the storage unit 140 in operation S270.
Operations S260 and S270 may be optionally performed.

FIG. 51is adiagram showing arecord list which is generated
in a method of recording video data, according to an embodi-
ment.

Referring to FIG. 5, when outputting a recorded broadcast-
ing program list by using a time shift function, the controller
160 may output record information 403 (for example, a
recorded time and a recorded date) of each broadcasting
program and a thumbnail image together, and it displays both
video type information 401 of video data and a video format
402 applied upon replay of the video data in order for a user
to easily know whether the recorded broadcasting program is
the video data of a 2D video format or the video data of a 3D
video format.

According to an embodiment, as described above, by visu-
ally displaying information on 3D broadcasting at a time
when 3D broadcasting is practically applied in the future, the
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display device provides service that allows a user to easily
recognize whether a stored program is 3D video data, thereby
maximizing the user’s convenience.

MODE FOR THE INVENTION

FIG. 6 is a diagram showing another example of a record
list which is generated in a method of recording video data
according to an embodiment.

Referring to FIG. 6, the display unit 120 includes a replay
screen region 410, a thumbnail region 420, and a replay
progress state bar 430.

Thumbnail images for video data of a plurality of recorded
broadcasting programs are displayed in the thumbnail region
420. Also, in the case of a thumbnail image for 3D video data
among the thumbnail images, by displaying information (3D)
422 on the 3D video type together, whether the video data is
3D video data can be easily recognized.

When selecting one of the thumbnail images, video data for
the selected thumbnail image may be displayed in the replay
screen region 410. When selecting a thumbnail image that
displays the information (3D) 422 on the 3D video type, 3D
video data for the selected thumbnail image may be displayed
in the replay screen region 410 based on a set video type.

While the video data for the selected thumbnail image is
being displayed in the replay screen image 410, the display
unit 120 may notify a user of the replay progress state of the
video data (i.e., to what degree the video data has been
replayed) through the replay progress state bar 430.

FIG. 7 is a flowchart illustrating an operation method in a
display device of recording video data, according to an
embodiment. That is, FIG. 7 is a flowchart for describing an
operation method in a display device by stages.

Referring to FIG. 7, when the controller 160 receives a
replay request signal for recorded video data that is trans-
ferred through the command reception unit 130 in operation
S710, the controller 160 determines whether video data cor-
responding to the replay request signal is 3D video data in
operation S720.

When the video data is the 3D video data as the determined
result, the controller 160 extracts 3D video data stored in the
storage unit 140 and analyzes the bit stream structure of the
3D video data in operation S730. The controller 160 deter-
mines whether the video type and video format of the 3D
video data exist in a specific region (for example, a header
region) among the bit stream structure of the 3D video data in
operation S740, and when the video format set upon storing
of'the 3D video data exists, the controller 160 replays the 3D
video data according to the set video format in operation
S750.

When the video format for replaying the 3D video data is
not stored as the analyzed result of operation S730, the con-
troller 160 newly sets a video format for the 3D video format
in operation S760, and replays the 3D video data according to
the newly-set video format in operation S750. When the video
format for the 3D video data is not newly set or when the
video data is 2D video data as the determined result of opera-
tion S720, the controller 160 replays the video data in a 2D
mode in operation S770.

FIGS. 8 and 9 are diagrams illustrating an example of
popup screen which is provided when replaying video data in
a method of replaying video data according to an embodi-
ment.

Referring to FIG. 8, when displaying the 3D video data on
the display unit 120 according to a set video format, informa-
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8

tion on the video format of the displayed 3D video data may
be displayed on the display unit 120 through a popup window
810.

Referring to FIG. 9, when the display of the 3D video data
is ended, a popup window 820 representing the display end of
the 3D video data may be displayed on the display unit 120.

The method of recoding video data and the method of
replaying video data according to embodiments may be
manufactured as programs executable in computers and be
stored in a computer readable recording medium. Examples
of the computer readable recording medium include read-
only memory (ROM), random-access memory (RAM), CD-
ROMs, magnetic tapes, floppy disks, optical data storage
devices, and carrier waves (such as data transmission through
the Internet).

The computer readable recording medium can be distrib-
uted over network coupled computer systems so that the
computer readable code is stored and executed in a distributed
fashion. Also, functional programs, codes, and code segments
for accomplishing the present invention can be easily con-
strued by programmers skilled in the art to which the present
invention pertains.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

The invention claimed is:

1. A method of operating video data in a display device, the
method comprising:

receiving a broadcasting program from the outside, the

broadcasting program including a video data;

storing the video data included in the broadcasting pro-

gram in response to a record request command;
determining whether the stored video data is Three-Di-
mensional (3D) video data;

storing a 3D display information indicating that the stored

video data is a 3D video type if the stored video datais a
3D video data;

setting one of a side by side format, a top/down format, an

interlaced format, a frame sequential format and a
checker board format as a video format for replaying the
3D video data, and

generating a thumbnail image of the stored video data

based on the 3D display information and the set video
format, the thumbnail image being displayed with the
3D display information and information on the set video
format.

2. The method according to claim 1, further comprising:

storing the set video format; and

storing the generated thumbnail image.

3. The method according to claim 1, wherein the thumbnail
image is a still image that is extracted from the 3D video data
when the stored video data is the 3D video data.

4. The method according to claim 1, wherein at least one of
the video type information and the video format information
is included in a header region of a packet.

5. The method according to claim 1, wherein the thumbnail
image is comprised in a record list and outputted.
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6. The method according to claim 1, wherein the thumbnail
image is comprised in a record progress state bar for notifying
a record progress state and outputted.

7. The method according to claim 1, further comprising:

displaying a record list including thumbnail images; and

replaying video data corresponding to the thumbnail image
selected by a selection command.

8. The method according to claim 7, wherein when replay-
ing the 3D video data, information on a video format of the
replayed 3D video data is displayed through a popup window.

9. The method according to claim 7, wherein when replay
of'the 3D video data is ended, the replay end of the 3D video
data is displayed through a popup window.

10. A display device comprising:

a receiver configured to receive a broadcasting program
from the outside, the broadcasting program including a
video data;

a controller configured to determine whether the received
video data is Three-Dimensional (3D) video data, and to
set one of a side by side format, a top/down format, an
interlaced format, a frame sequential format and a
checker board format as a video format for replaying the
3D video;

athumbnail image generation unit configured to generate a
thumbnail image of the received video data based on a
3D display information and the set video format, the 3D
display information indicating that the received video
data is a 3D video data and the thumbnail image being
displayed with 3D display information and information
on the video format.
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11. The device according to claim 10, further comprising:

a storage unit storing the video data included in the broad-
casting program in response to a record request com-
mand, storing the 3D display information, storing the set
video format, and storing the generated thumbnail
image; and a display unit outputting the video data.

12. The device according to claim 10, wherein the thumb-
nail image is a still image that is extracted from the 3D video
data when the stored video data is the 3D video data.

13. The device according to claim 10, wherein at least one
of'the video type information and the video format informa-
tion is included in a header region of a packet.

14. The device according to claim 10, wherein the thumb-
nail image is comprised in a record list and outputted.

15. The device according to claim 10, wherein the thumb-
nail image is comprised in a record progress state bar for
notifying a record progress state and outputted.

16. The method according to claim 10, wherein the con-
troller is configured to:

display a record list including thumbnail images; and

replay video data corresponding to the thumbnail image

selected by a selection command.

17. The device according to claim 10, wherein when
replaying the 3D video data, information on a video format of
the replayed 3D video data is displayed through a popup
window.

18. The device according to claim 10, wherein when replay
of'the 3D video data is ended, the replay end of the 3D video
data is displayed through a popup window.
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